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MUNICIPAL AND INDUSTRIAL DISCHARGE.SURVEY FOR SELENTUM

Background

The impact of agricultural return flows on the beneficial uses of
surface water has been documented. One major concern has been the
discovery of the element selenium in tile drainage discharges. The
agricultural discharges, however, make up only a part of the total
discharges to surface water. Selenium may also be discharged from
municipal and industrial facilities. The State Water Resources
Control Board and the Central Valley Regional Water Quality Control
Board have initiated efforts to formulate water quality standards
for selenium and implement regulatory programs where needed to
control these discharges. An important part of formulating
programs to control. the selenium in municipal, industrial, and
agricultural discharges is information about the source 1nclud1ng
the geographic distribution of selenium and its concentration.

The California Legislature, through the Governor's 1985-86 budget,

provided funding for an intensive look at municipal and industrial
discharges for selenium. Due to the importance of selenium in the
Central Valley, the Regional Board sampled a large number of
dischargers within the Valley. Prior to this survey, no check of
municipal and industrial discharges for selenium had been made

regionwide or statewide. To ensure proper quality control and
sampllng uniformity, all samples were collected by Reglonal Board
staff in cooperation with the dischargers and data analysis was
done . in cooperation with the dischargers.

Purpose

The purpose is to provide the Regional Board and dischargers with
sound water quality monitoring data on individual discharges,
including, where needed, changes in selenium concentrations that
are occurring within the treatment system. The data developed will
be used by the Regional Board and the Dischargers to:

a. develop follow—up water quallty‘monltorlng programs
in areas where further data is needed;

b. evaluate existing water quality data programs and
the need for increased quality control and quality
assurance programs, and;

C. evaluate the need for developing additional regu-
latory programs for municipal and industrial dis-
chargers.

Scope

Selenium samples were taken from 109 discharge points within the
Central Valley. Seventy-five samples were from municipal
discharges thirty-four were taken from industrial type discharges.
The majority of the samples were taken from discharges that



eventually find their way into the Sacramento-San Joaquin Rivers
and Delta, or from municipal and industrial discharges that are
located in or in close proximity to the ‘agricultural drainage
problem area. . Most samples were collected once during the period
of April - June 1986.

Quality Assurance

Regional Board staff were responsible for sampling and transport
of the samples to the laboratory. Analyses were done by Department
of Water Resources Laboratory at Bryte using the hydride generation
technique. In addition to a laboratory internal QA/QC program, a
quality assurance program was also operated by the Regional Board.
The program included site-anonymous sample IDs, duplicates and
spikes.

Sample collection and preservation were conducted in accordance
with U.S. Environmental Protection Agency and U.S. Geological
Survey guidelines as outlined in National Handbook of Recommended
Methods for Water Data Acquisition. Selenium samples were col-
lected in 1 pint nitric acid-washed polyethylene bottles. All
samples were collected for total selenium, therefore, no filtration
was done prior to acidification. Acidification was done within two
hours of sample collection using one milliliter of ultra pure
nitric acid per pint sample. The sample was then stored in a cool
dark room until transferred for laboratory analysis.

Results and Discussion

Of the 75 municipal discharge samples taken in this survey, only
5 showed detectable concentrations of selenium (Table 1). The
detection level was 1 ug/l (parts per billion) selenium in most
instances. Of the 5 samples, 2 were at the level of analytical
detection. The remaining 3 samples (2 from the City of Davis
discharge and 1 from a treatment pond at Lemoore Naval Air Station)
showed elevated levels of selenium. The concentrations found,
however, were only slightly elevated and in only one instance, City
of Davis, did the concentration exceed an existing water quality
standard. The standard applies to the receiving water, however,
and no receiving water samples were taken. It is not likely that
selenium levels this high would be found downstream of the dis-
charge.

Of the 34 industrial wastewater samples taken in this survey, only
4 showed detectable concentrations of selenium (Table 2). of
these, 2 were at the level of analytical detection. The remaining
2 samples were from one discharger, J.R. Simplot Company's Helm
Fertilizer Plant. Both samples were taken from inflow to their
wastewater treatment ponds. These levels in the wastewater did not
exceed an existing water quality.

The sites with elevated levels of selenium (Table 3) are primarily
located in known selenium problem areas and the findings of
selenium were not unexpected. The existing levels in the City of



Davis dlscharge are probably associated with the elevated levels
often found in their drinking water supply. The City of Davis has
conducted follow-up sampllng at their facility which confirms the
presence of selenium in similar concentrations to those found
during this study. The concentrations found have ranged from 3-13
ug/L.

The Lemoore Naval Air Station and the J.R. Simplot sites are
located within the drainage problem area or immediately adjacent
to it. An agricultural evaporation pond is located immediately
adjacent to the Lemoore Naval Air Station ponds and this evapora-
tion pond shows concentrations similar to those in the Naval Air
Station ponds. The selenium in the wastewater could be from high
ground water in the area from agricultural operations. The source
of selenium at the J.R. Simplot Plant at Helm is unknown.

The relative level of selenium in both industrial and municipal
discharges is low with only a few isolated instances of elevated
levels. The elevated levels, however, are far less than concentra-
tions being found in agricultural tile drainage systems. It is
recommended that:

1. Regional Board continue their emphasis on selenium
problems related to agricultural tile drainage
discharges because of the magnitude of the dis-
charges and the selenium levels being found;

2. Periodic monitoring for selenium be conducted at
those municipal and industrial sites found to have
elevated levels. The frequency of monitoring should
be site specific;

3. A further investigation should be initiated at the
J.R. Simplot Company at Helm to determine the source
or sources of selenium entering the wastewater ponds
and whether the selenium level in the ponds is
building up to concentrations of concern. This
assessment must be placed in priority with other
investigations being made at the plant;

4. A further evaluation of this data needs to be made
as soon as additional water quality criteria are
available from the State Water Resources Control
Board; and

5. - A further water quality monitoring program needs to
be initiated for oil field and refinery discharges
which have been shown to be a major source of
selenium discharges in the San Francisco Bay Region.
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TABLE 3

Municipal and Industrial Dischargers with Selenium Levels
Elevated Above the Minimum Detection ILevel of <1 ug/1

Selenium Concentration

Discharger County (ug/1) *
City of Davis (oxidation pond) Yolo 4
City of Davis (overland flow) Yolo 6-11
Lemoore Naval Air Station Kings 1-2
City of Taft Kern 1
City of Woodland Yolo 1
Fibreboard Corporation Contra Costa 1
Shell Ag Chem Stanislaus 1
J.R. Simplot Fresno 8-10
J.R. Simplot Fresno 20

*The existing drinking water standard is 10 ug/1.
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